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Hoth verticeal gnd hoplzontal tunes hove heen measured vs

time and radius in the Booster. This was running in the ordinary
aceeleratlon mode with a single ORBUMP turn injected, dsbunchsr
on - and about 40 mi of bean scevelerated at § GeV.

The redius was chinged with an RF bump. The vertlezal tun

was measured by kidklhg the beam with the no ah@r, and the hori-

&

atiorn wiskep.

zontal tune by Kieking the beam with the in]

s.w,

First, the tunes were meagsured at different instants of &
"gypical’ accelsration eycle. The results are shown in Flgs. 1
and. 2, The radial position of the beam is also shown in Fig. 1.
A%fﬁﬂm'ﬂﬁﬁ-$9@3 tHe accelergtion ayéle was not that "typieal” be-

eauge duygﬂ?'@he_eafly nErt, the beam has besrn running too tuch. to

Cthé inside.  Bub from 3 ms on the beanm followed the y@gm&ﬁ@jpaﬁﬁerm&

hown in the ture diggram in Fig., 2. If

s
ong disregards the anomalous part up to 3 mg, the "working cubve" is

811 ¢onfined inside the triangle ABC This happened to be = rathe?
good choice., It iz desirable to sgueeze the "working curve" even
more inside the triangle ABC, for insbsnce with a programmed RF

bump and sextupoles and/or trim guadse. Or, alternatively, one

CEhould have sone sgort of contrdl of the Lhyes resonsnces:

W e = F L g @ 20 o e At = 27

2 < f,lﬁ % U oand v Evy 7

Finally ., the tunes have been measured versus radluvs at 5 ms;,

16 ms and 28 ms. The fractional part of the vertical tune is shown

vergus radiug in the Figs. 3, 4, and 5. The fractional part of the

'%@riﬁmmﬁal fune is shown in the Figs. 6, 7, and 8, The radius 4if-

feremﬁa ¥ corresponds to L1E and 90, The calibration Wetween the

 un1ﬁ w oof the horizontal scdle and the actual difference ¥ hag béen

worked out by R. Peters.

.= 0.87847 - u + 1.HBTE

jigieel it
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There is still some uncertainty about the ilocatich of the

Lentre x o= 0,

The vertical tune versus radius behaves as expected: a
smooth, linear change with the beam momentum acréss the ertirs.
aperture. In particular, the vertlecal chromaticity is practically
cancelled around the transition energy to cure the head-tall effect.

Alsgc the horizontal ftune has & smooth behavior at 5 ms, with-a
:Ghange.df'about”ﬂ;lgacross the aperture. Nevertheless, at high
energy,; as one can see from the Figs. 7 and 8, the tune has a
strange pattern. It is practically constant for radii larger than
uLEL=C3ominy and s increases steeply below this value. o We ecannot offer,
80 far,; any explanation of this fact. Noticeable beam losses were
observed, after kicking, in the middle of the flat region as well
as in the middle of the raising part. The third order resonances
“was also observed at 16 mg. It seemed there was some correlation
with the amplitude of the ccoherent coscillations, as one can see
also in Fig. 9 where horizontal ftune is plotted versus kilcker volt-
gge.  Clearly the beam with large oscillation amplitude is locked
to the Third order resonance.

In order to confirm the tune versus radius measurement results,
we detected the coherent oscillations versus number of revolutions
Tor two different radius at the game time of 28 ms and with the
same kicker voltage. They are shown in Figs. 10 and 12. Figs. 11
and 13 show the Fourlier analysis of the signals. Because cf the
momentum spread in the beam, there is also a tune spread which de-
vends on the local slope of the tune versus radius. When the bean
is at uw = - 8 mm there is a large variation of tune across the beam

and the coherent oscillations decay fast. This is confirmed by
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Figs, 10 and 11. On the contrary, at u = L& mm there is

practically no tune variation and the coherent oscillations stay

for a much longer time, as one can see from Figs., 12 and 13.

ALG, Rugglero
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